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Publication Title: 

HOT SPRAY-COATED SUBSTRATE USED FOR ELECTRIC ENERGY 
STORAGE DEVICE AND ITS MANUFACTURE 



Abstract: 

Abstract of JP1 131 2630 

PROBLEM TO BE SOLVED: To obtain an electrode the morphological property 
of which is reproducibly controlled and the effective surface area of which is 
reproducibly increased, by discharging the heated particles of an active material 
onto an electrode substrate adjusted by using the hot spraying method. 
SOLUTION: After a pseudo-capacitive component is adjusted by coating a 
substrate with a pseudo-capacitive active material by using one of flame spraying 
methods, a melting process is started. After spraying, the coated substrate is 
heated at a temperature between about 100 deg.C and 300 deg.C, preferably, 
250 deg.C for about one hour. Then the substrate is again heated at a 
temperature between about 250 deg.C and 400 deg.C, preferably, 300 deg.C for 
about two hours. Immediately after the second heating, the substrate is further 
heated at a temperature between about 350 deg.C and 800 deg.C, preferably, 
400 deg.C for about two and a quarter hour. Such a three-stage heating protocol 
is preferable for fusing the pseudo- capacitive material on the substrate, the 
execution of fusing in accordance into two-, four-, or more-stages of heating 
protocol is also contained in the scope of this invention. eb7 
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mm 2 ] wim-<mm&vt^mit-^\t , m 

1 iztmcoa^T ^ y^mm, 
"fy. ^y^Ts^y^ 9y9)V^ -^yay^ 

ul/^h.^ /^i-i/'OJ^. n^ij 

[ mmA \ m%m'f(ni^u'ji\im 5 o $ n vot 

[11^315] ffiea-T-f y^^tt. 
1 5 0 0 m2 /^yj^cop^^mm^^t^ Zti 

[imme ] Byf£3-x >f yvam-co^miists:: 

imm7] msim-(o^mii^y^fK i-^y. - 

t^^^j:mi)^mm^tiizbi:<mti-mm6iz 
umcoa-T^y^^mm. 

yi^j\^i)>m^^ti^^t^^WLttmmii>ztm 
[msm9 ] B>riB3-x>f yyim's^yy:^hv- 

1 0 ] Ml£««{i:? y ^^J' y , - >y 

yi/xry, fi^, A-^i/'^^A, m. ^nA, 

A-^-v^-^A. t;US::i'>a. A7r:i^ 



ill) C: i: Srmi: •ri.fS*^ 1 ie®03-r 

[fi^jsii] B«iea«R<±i^o. ool-2 5'J>- 
^;^wJI§ i^:s>:ib imLti-imm i t:fea«^ 

Buttgjp$ii-cvM. t mmttmm i i^ienjcT) 

tmm^-^^zt^zj:'^xm^^tix\>^hzbi:m&t 
tmmi2i,ziim(r>^-f-'i y^mm. 
mm 1 4 ] frie^ti^ -y-ft^mti j;iA'isit*^4> 

mm 1 5 ] mmmimitry^t-^Aisxx/^ 9 
j-}v^^^^mxhhz.t^m^t^hmmiA 
\zwm^-^-^yyms, 

mm 1 6 3 tiijDSfL/iifriB^ieiUi, mb^* 

i->xn^^tix\^hzfk'm.t-fhmm\ 2\,zi^ 
imm 1 7 3 miES«i{i'e«o^ffico#mtt*«iijD$ 

mm 1 8 3 friB3-r ^ ym±mmim. 

mmmmm^a-T^yyti^m^^fzmzi^ 
itzim.xmmmMm-^ zti^zx ^xm^^tix 

VM, i t iWWLbtmm 1 iztmcoa-^ ^ ym 

mm 1 9 3 BuiEn-r >f ymmt. ^^^< 1 1 

*<; 1 nm-^zhtznXA 0 0°cm^$ixT v^s; t ^ 

mitthmmi^zm,(7)u-T^ ymm. 
b ) mR±izmiir^tit:m-cr,^mi)^'o^j:^m-'eomm 

c ) BfilB#?Ltt;<7y- H3-r yi/T&^/bUM^n^tr 

d ) MiB^7Ltt/^y- h'^-T-f y^j^tsit^fiiriBry- 
-h\ wimv~vhxi/mmmmmt:u^Lxii^. 

>f-\:'/a.y h't L<ti>'N°':';5^-7P-Axru-3— f 
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mn^m 2 0 i,zMm<oa yry^-. 
I mim 2 2 ] mm.=f-cr)±m\m ^o^^^uy^x 
Tmm^th z t ^mLt^hWim 2 0 \,ztm<n 

ayT'yf-, 

mmt-thm^m oizmmcoayTy-^-, 

ijs;^ Hn-T-f ymm^m^<^mmwizm.wm 
\x\^hzt^m'^t'fhmm2Q\,z%mn^y^y 

OI/ZUm(DayTy^-, 

A. n^N^h. ^vrry. )Vt-^ 
tcoM-^mt:'ktsiti:mLttmm2 oi,z$im<o 

ay^y^-. 

J: U9yi')v<miwii<r>m,-^ti't>m^^fih n t 

mm 2 0 tlBIKiOn yr^-t-, 

p(^^j:h;iti:mwLttmm2oi,z%m<r>ayTy 



[fi^3 1 ] w.%^t'^:iyTy^-Tf>i::tm 

Wittmsm20izMmcoayry^~, 

miKizmcoziyry^'-, 
[11^3 3 3 mmmmx'hh::ti:mt'rhm 

m2 0izmm<oayry^~. 

mm 2 0 iztmcoa yry^~ . 

[11^3 5 3 nM-:iyy'yt-X'hhZb^miit 

•tm-m. 2 0 t3iBi503 y^y^-. 
[19*313 63 Hyiery-Hts. ^y^)V. ^^y. 

y^^;(.ry. ^'jy'ry. ^^i-'J^Ms. i^'J^ytJiiX 
yyUV-T^A, MlXt:J:IB!|%I^O^'&^^*><;>!5:I.Sf*>^. 

mm^tL^ t ^wkttm-ms 5\.zmjnnyr 
[ mm 3 7 3 mmmmi^th 3 y T>-9--gi5 
a) ::i-y-^yy^tih^tmm^^hmmmM:t 

m^^xm^mmmtimm\,zmxrv-iiix\&-thiM 
{ mm 3 8 3 mtim-c^uwm 5 0 s ^ n 

TOESSr^t I. C: i: ^1.11 3 7 tcffiliio 

[|f*«3 93 fnB3-T-f>'^^(i*«;lm2 

i^mi: 1 1, if 3 7 tlBIR^O:^)* , 

[11*314 0 3 BtriE3-f - >f yyums^ y^x v n 
1-^^*113 7 (3lB«Jco:^a, 

[if*ii4 1 3 mim.--m.'mm.-m\t^\t. 
mm. mm. mm%iixx^mm. m\,zim^ 

mm^i \zwmyi'^. 

mmA. 2 3 miw,-'(r)m,\t. ;i^r-'>A. ^ u 

-^iry. 9yy:^Ty. ^y-$>)V. aj<^)VY. -^yif 

A. A^-'^A, n>'''^A, J^^i-i/^A^ jj-XS-^A, 

m^hts:hmi)>mmixhztm^t'rmm3 

7{ilBi>c7):fira, 

[is*J54 3 3 m^ru-isx^^ixfz^-T^tyy^z 
JS3 7t=iBii£o:^S« 

[M*3S4 4 3 MIB^'iO^JiW^ y rJ'yU. y . 
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yi/lifi^r'-^yj^iiXV^^y^^JlcoM-^'^^^^tsZ t ^ 

msLbi-^mm 3 7 msmo:^. 

y^^xr^. A-^S/'^A. :?nA. 
J^i--J^A^ T/l'S-'^^A. >'N7::.'> 

I msm 7 ] mimmmmmmmii > mimmt 
miz. mm^tLX\>^t:ii:i:msL}i-tim^3 7izm 
m^m4 8] wmmmtmbmM^^iztizx 
m^m3 7i,zsm(r>ijm. 

^j:m^^(>m^^tih:iti:i^WLt-rimsm4 8izm 
umm5 0 ] mMmiiMitry=t~'yM,i5Xx/p(^ 
izimmm, 

tixx/u^ ^yy i^^j:t'mimmi>zX'yxm\\^ti 
x\>^hzb i:mbi-hm:m4 7 izmmcoim, 

tix\^6ztmmb-tmsm3 7iztmcoijm, 

h/uoff $ $r*-f -i. ^ t mmt-tm^ms 7izim 

mmyi^-j^xru-zi-T^y:^m. m%r-97.r 
v-m. ryX'7xrv-a-T^y'/m. f^^y-y 

-"f^yy^. i^m^fY^-'y^y/mrpv-j^x 

(00011 



r-f yy (pseudocapacitive coating) ^^x.tz 

mmzmth. '^mL<\i. ^^wm^^xrv-^^ 

i0^7Lttt'ii^®m^^^iiS?'fl:!|^ (metal oxide) . ±m 
^■fk^^oCBetal nitride) , :^E^M'ft;!R!l (metal carbon 
nitride). ^fcli^E^-ft^S) (metal carbide) r 

mt{:}£\,z^m-fhfz)^(^-Hm\.zmt^ . n^xrv-mt 

LXM. ^b^^^bXT*!^— (chemical combustion spray 
ing ) fcJ:tXI|^Df?ft;^7*l^— (electric heating spra 
ying) m^ti^ttix. Z-KhM^^^-^f^^y-^ 

<r>m^'^^mmti>mx'hh, 

[00021 

It^cOj^lTil VY'y^xm'mmzi6\^X\,i.. x^tvU 

^ :^ymtimim<nmmttz\tJ^)V9tu.mh ttco 
±m<mimm.<mitwz±th'^hixh . cco^t^ 

ML. :*:#=3^Jt^■V>'^'x^'y:^ (specific capacitance) 

yxSr-i® fn.mm-fk^a >'t y-t-(ele 
ctrochemical capacitor) (^T J—Ym.^/t.tzM.i] 
y-Fi: LT, $>l>V^{ifl:^3>'ry^^-(electrolyti 
c capacitor) 0;^y-Hfc LXmi^tlh<r>\,zmLX\^ 
I.. 

[00031 ^\^^nyry^'-<r>r J- H^u<{i 
•C'^^oti. -mz^iyiry^-Tinmt. ^^y^^ 

y^;U^i:'c7)^mtt^il*^'b'5rl.S«R{3^#f4?tt(seniic 
onducti ve) Xti^fK^fitt (pseudocapaci ti ve) OMWM 

m^. mm%^xrv-ii}^ifxnv9^)y 

J; -^Tf^$m.mi§c7)^^ A-i/^' yxi[(capacir 
tance valueXi, ^^-^i^i/^yx (specific capacit 
ance) OfR y'yp>->|(f|l; (Sol-gel deposit 
ion) 3-T >f yy-^h t d-OC7)tJe*ect|!it'*> 

fzibiz. ::i~y'^yymm^iEmizmm-r^^ti}mi^ , 
xmmx'hhiiK Mi^^r^-^i^iS' yxizmms^mi^ 

[00041 ^titk, WMit^^ yTyi--iimwa 

yry-^-x ^m\^:Ji^^ju^-mmmf^i:mi.x\^i 
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[0005] 

-vfta mmth . mri^ -m=fm[imtix mm 
IX. ^co^iza-T-Hy^/mm-^umtix^m 

-mtimfhtih, ifzij^-^x. *^B3{i, m:^ru- 
m^m^ ixmm^tifzmmmwi±mmnm^na 
mixmiUL. MzX'^xayfy^-'^WMit^m 

hi>(7)X'h^, 

[00 06] 

mwi±.\>zmimmmmm^.xr\y-^-T 4 yyt 
^^t\i. mmm^x'^^mmm^mth. z 
(Ttumii. mmm^zmx'h'o. trz. 
m,^&f5xx/:ji^^^)u^'-immmi>z^mx'h*). mm 
^mmmmt.zwn'h^, ^tii&. mmyr 

y^— (pseudocapacitor) (D^-^^'^i^^ y:^ii^W^^ 

^ yi/$tifzmmmmi)^h^j:hmm^mmi 
[0007] :^mii. <xmmkmmmi:mmth 
[0008] ^*nc7)iftxr^-ffi{izoco^;i^-rt3^ 

^—71^— AX^'W— (powder flame spraying) ^ 7^ 
^/XJ^ H7l^—i>.;^7°l^— (wire/rod flame sprayin 
g) . mMBMimny \y-J^:^rV-{\\\^ velocityo 
xygen fuel flame spraying), tsil^T J^3 i^/ 
j8^7 l^—i>.J^ 7*1^— (detonation/explosive flane sp 
raying) *W^>fLS. «^jD^X7°U-}Si: LT{i, 
mmr-i? t L < {i7-f yy-f -\'T-:? X7°U-(eIect 
ric-arc or twin-wire arc spraying), iyiiX/TyX-? 
X7°P-(plasina spraying) t/imfhflh. Zr><r>y)V 

-r<^7.'rv-m\t. -mzmmy^xmrnm:^ 
^%^imM}^xf/%tz\mm\tfh(r>\,zmi^ixh-n 



'^ti-xw^^iih. -mz. 7^-Axr^-$^i/i 
n-T-f y^/J:Oi). '^s^^-^'m.. i^i^^?LS, ms^ 

[0009] 'm^Khimzm^x. wmmm 

m^m%m^. mm.fz\tvA^tLxwm.'^ii 
^T.rv-^txwmzm.^^hmMMLm^ 
mm. m-^^ fz\i7? ^ ^mw,t .ntL< \m^<r>a 
-f-^yym^thcrii.Zimt ^tihmnmit^& 
mmzhhmm^'t)\^iti:^A,x\>^h, 
[0010] A-'>/-7u-Axri/-(i, mmsL^co 

(torch) i}-^^j:6J<^y-yu-M.x 

(^mmt/i^tLX. fmnzxr,xmn<om'^i:mm 
^>^yu-Mzmmi. zzx. mmm^tixMm 
yu-MzX'oxmm(r)^r^ii:±izmm^tii, m\:^ 

T-bi-uyttzU7i<.mx'h^. 3 0 00- f 
mm8 0-^10 07 '(-hm-:f^'-X'hh, nt>ti 

0, ^f*:W'Sr5ISiyj*<L3iiiS (cohesive strength) 
[00113 7>f-V/a'yh'7^~AX7'U-{iif^- 

T-ti-uyyu-Ai,zmmizmt^^timmmm 
mncr)v-('^^mmt6h<r>x'h'o. z<Dmm-7y^ 
uyyu-AX'it. v^^mm^tixEmmmm&) 
mzx-oxmit^ti. ^ix. mitizmMcoa- 
T^y-f^tbxmtath, tti. io^raa, mm 
comims.itmmnx'ym^tifzy'yxi-v i^i-zu-y 

[0012] mm^<r>mmm\y ^--^xri— {i. m 
i^mmtmx'h 0 , wm}4 000-55007-f- 

h(Oti!in:ffxmmt. #mi800-26007^- 

hcon^jr-mmz^j:^ , Mip^^miti-^ y^^^^iza^^ 
X. m& ( 6o~90ps i ) Tx-mmtthizmA:^ 
:^ m'^rn\^\yy) ^mthzt\<zx->xm.^fi 

h , -m^cr,^^m:^ifim^Ut:m->xm\ti-^ yA>/b 

^mm^tfzmmim^yxMzmmzm^ 
ti. m%:^x^izx-oxmtTiiiib^ti. -^ismMimKm 
js<7)xx-y hx-issita^tix . n^y-yv-d^xrv- 

[00 1 3] K^$ilf^7U—AX7-^-aii, 71^- 

t\zi.-ixmmti. m^^x. m^xmi,zwn-ti. m 
^{i7^-Att<{i^, mm. tfziims.Tizm?> 
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6B#r^c7)|EHX'S)l., 

[00 14] ^i^izntKii. xrU-Uv:f^C3- 
T-f >'^^{i*>>i oox:~3 0 0'C. if^L<ti2 5 
o'a3*3v^T*<jm»^$iii>, -eir. $'^ii$i>2 

5 0°C-4 0 O'C. if^ L<<i3 0 0'azi5\>^X^2m 

m^(^iziim^tii>> ^<7)mmi>z. m s o"c-8 o o 

X:. »iL<{i4 0 0'C{Ct5V^T*«;2mf^l 5^^h\<Z 
im^ixh . CIO i d ^tHISPgOjiBarn h aMi. m 

mzmmm'mmm^-t^(o\,zm lv^*^ rspgf 

X. m^^%mh^t%ji^wyi(mm,zis^Kh. 
1 0 0 1 5 ] mM^->< 0 t^swte, mut 

1 1 -C. «f ^ L «i 1 ex^Oifg-Ci 

Vf(oilX. mi 0 0°C~8 0 0°C, L< 4 0 0'C{3 

^-rs, mstrnk^mmwrnrnzmm. 
m.^^h(r>\iz-\-%t£n'^w^'^i\.h, im:?°uYu)\^tf^ 

-><*)tnis,i>z}%mtii. -miz^ mmtiimmi 

[0 0 16] tfz. Mimmmfm. ^^i,zmu^& 
mm^B.mi<zm^-tmmi>zmmtitzmmbtm^ 

^XiiXW :icr>^^. mmim 10 0V-^8 0 0V. 

nti<m4oo'C(r)is^iz^j:'^xn*). ^comm 

[00 1 73 ^Mmzyu-A^mtl:J^^^fl^~^ 

mmi-imzmm uz^^ru-m. mm^^^y-y 

A—'^ By/^y\y~j>.xrv-mi. ^S-r-fe^ 

m^m^Lx. mLi-^mmkmrn^mLmim. 

^^ixx. mmm.mimu-'r^y'/m^m 

^^^zTm\.zm^^ti^ , 
[0018] Mzmmuzx 0 (c, rnxmrnt^-T- < 
yyx'mmi:^'-f->i yy-r^<7)iz^mm<^^^r<r> 

mmnm^.xru-mcr>-'-:> k tx . m^r-^ t tzii 
7-1 yv^ ^T-^xru-mti^h 0 . mimm.^mm 

©cOZfflcOM^ (consumable wire) 

■<'\'^im>m^zm^$tlx\,'^x. /fx^i^imitti 
m^iz^^tifzMzm^zmmt^, mmn'?^^ 
i:JEmi>zm<coizikiLib. ^mthv^^mm.^- 



'f)vt<m<^mti:n,m)mm-siw,zth. trntv. 
^^^mm-iXtwi (^ti^%^r^Tyi^^}V(m\,zx 
x^t^tix. mth'7^^mm'ti7-9t:Mi 

^a.msmnmmmmA,x\ zmmmsL±m 

timm&mmm^Lx. i^i 8-4 o.i<;uh 
(D^Tyi^^')\^X'm.m^m^^^^ix6, r-'^m^^yyr 
k\.xmm-h:xrv'-^=i-<n-x%t\t. fiEco±#tz 

T-^yy^j&^x.. nwrnmaz^-ixmrnKhA 
•^y<r)\m-^m\zm^th. (7240' 
^•^mx.h) ifiHmxhh<r>x\ vAyv^^r—^ 

[0019] y'yX'7;^ru~immizUn^tLtz:^V 

mo, r-i^ii^ffx^mmiz^tyitt^nrnm 
^i^zx-^xmi^ix. 3 0 00 0° F^miiWi^co 

m-ti>7y-m(^iii:m->x:^yi:iiii; mm^ti 
iryX'7m<^mni. mttbuzMMizm'ti. 
m^t^tifzmm&\mm<r>y ^-hxh-/:^ (fee 

d-stock){i , m'^^j:{imX'miSiCr>:^X^lzmm^tLX . 

nmrn^x-mico^mmztm^iii, ryX'^iix(n 
<rmmi.xfm^^wmhz:t\,z};.->x. ttzsxr 
[0 0 20] Iff i^L<Ji, wmm-Vi-f^yyt^ 

y. A-^x'^A. $0. ^DA, A'ti^*-:^ 

A. 7yP5-'>A, ^7-"^^, 

[0021] mmmizm^j:< . ^i-T^ym. 
mmmmt<Dmmm^iz±i,zik^ix\<^i , -ente, 

-^mh^miziii^xm^iim. 

[00221 mLmmcomi^comz. mim&^a-'r 
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mtlii. Sf0 (scraping). -tJJ'ffldDachining) . 
yi^y:/(wire brushing) , 77X1^77"' 
(rough threading) , ^/'J -/ M!?J§Wt(grit blastin 

g) . ^y::^V'y^^yVb'/^)'7Y^^Wtt(r>m.?i- 

i,zx-oxmtix^^6, 

[00 23] $^>tc. m^zm^xmummm^- 

^hxi/^im^^m<mmiiZjmmimi:^Lx\>^ 
z.m±mmx'h^. ^tiWi. :i<nmw^yT'y 
^-nmcrmmt Lxm^tih^^^z\i. ^m.m 
i,imLi.\.zwmm.'&^-^ ^ yym^^^thmm 
^LxmwmzLxii<:itmtL\\ m,(mnf& 
^^^i-thtiMz. n^m.^tiimmx'^h. -oti. 

xys'yxco^llltitms, 0 9 8, A&5^\iZtm^tl 
X\^h, -e^o^^i^^ti. ^Z.iz^mtLXI^7^)ltii 

I., mm.<7)mw&.^^m-hfz>^mt v^^nmt lx 
tii'j'^&co^m^^iLUzii^iii^-t^ijmmifi^ti 

1. i: i: i (c, wms:mm&km^htz^\,z^,^ 

^ixl-ico-C'^O (HS^-f) , ^co^fL147-f;UA 
im^:^/uX'is*). m#»#i4^i-L-cv^§, mi 

A, J<i-i^^M.^ ^j^S-^/A. A-^x'^A, e^, tjJ: 



mfz^mymim^1^^x'^^x t ct v\ 

[ 0 0 2 5 ] ^/i. #?L1t3-x ^ y^^timz^i^cti-e 

m. ^im. mmim. ttziimmmm^zhh 

^coa^T^y'/^tirzmi^yfy^-^n&''j: 

b'k ixmti^-^iziizff)m-<7)^mii!mx'm . 
v\ ::<om-<^^mim-'^^mum^i'h(^x'h 

-^A^ Ui^^M.. A'-ti/'^A. 5j-;^S'>A. fcilX- 

^%mmt i\mm\.zi5\^x\i. ^n^^-'r^y 
^wvT::^^AiiXt/^y■^fv<7)m7mi^^^i!^x'^^ 

[0026] mL'^fd-zm!^n-=f i ym. ^tii)^ 

hhMzi]>-h^hC^-r. mWEity-ZXYu-ls-^O . 
isy^-hyk ti-z\iWX±.(r>m^^LX\i^h^ 

tmti\'\ ^ji\ta-T^yyimimi /■/yA 
-i5oom2 /y'yism&imm^^ixti^. w. 
^f-coizmii^^f'^yi^XTcomm^Lx^^h, ■ 

[0027] ^mcoijm<7)mj^<r>---:>ii. msimn 
mzm^j:i>^tmm^x'h'^xi>x<. tti:i<r>m. 

\^!^X'hh, a-T-f yj/ioi^$:ffijits<oT\ mm. 
{imi%^(^^rv-^mM->x^m^fix . ^<7mm 
co-mtz\i±^^mmm:^-T<y'/tw&^^t 
.^iitt/^X'^^, ntKii. mmiim)^^(Oy(.r\^ 
-cr>ya'-:f}mzmMmzmm^j:mx'^m^it^. mco 
mfimmizi5\^xii. mmiii'i!b^^i^tifz&iz^':> 
xmmz^m^'tx. mm.m^cr>mm<o^^a-T 
^yy-th, ^%Wjm<m<7)^imw.zii\\xki.. m 
mmmm^^x. mmmmm(mm^zmfi% 

-yXfrhtih, 

1 0 s n ymtam^. mKin ^mzmo . i 
~ 1 . 0 5 ^j'pyo^fjtiarst'Sig^n-x -f yyt?> 

$J4. ^M^^zf^^(r)-Hmf<zii'^xm>h1x^. 

[0029] wimmt i\mmi<zii\^xit. «ftij 
Ltzzi-T -f ymm-mmwmip(^mmfix^^ 

6, r{rfait/i(as-deposited)j tl^dW^(4, ^feWtC 



(8) 



nm^^l 1-31 2630 



0 0-1 0 0 00SD^-h;P7l<ig^Si*-r.S.. 
izmmcoX 0 13, mmX'co:k^ii 7 6 0 5 u p< - 

10 0 3 1] ^,X7'U-a-y- ^ y^'^tifzW&m^ 

commt ixmTti, mni. m i ammimx 

15. mmmmi 2\i. :^^/-¥nmb LX(^m\i^ 
fzti>(ox'h *) . ^m^z^'^xmm&mmf}^(>^^ 
m.:^r]y-m.(oa^T ^ y^/i 6 a^, 
-h 1 8A±izmix\>^?>, mm. ^^^<mit)VT 

i^-M 8A±{c^it^>^^•rv^l>, rv-viSAt^ 

(^±jr>^-T-{yyi6At<7)immm^t. mm^ 

rv-HiW^t^m. 0 1 5U^-hykH|«7l 

ity-z^v^-j^'-'mo. 1 s'j^->/i/^^/?soiEffl 

fzth<nx'h^. mfisi 2(7)^^0) xo\,z. m-'mm. 

1 sBmmhnmmmwmPt i e ^phm^ 

^flX\^h, 

[0 0 3 2] ^V-Yn&l 2i:7y-h'€lil4ht4 

^j-^v-^-t Lxmm^^tzt^^ymmm2 o 

t^ioTSV^t^^St^ilTV^I,. mSl 2iiXX/lA 

\i. ri/-M8A, 18BO*Sgi5^i:g^«!l!-r^X5 

A\,zi.'oxmu^ixx\^h, rv-h(^^uwi-m 
i,z. mmmmmx-ri-y- ^ y-z^ixx^^^jiw nm 
m mmi') mn^mmm'^mit^o^A. 
ttiiiTy=f:~'yj^iM(7)mm^j:t'<^9M^yTy^-iz 
ti\^x^5kx ^mm^tLX\^^mmmco\^^i'tii)^f)^(>m 
^$^iTt>o> ::<7)mfmii^V'-\^mmi2try- 
Kmfii 1 4 (Dmzmimm^tixi^i . u - h ( eis^ 

-tt-f) (i, ::jyTy^-t:m^±X^m. iffl^^iTOj^ 
^iT'tf^iiiia^^iiTTtf^fc, m®l 2J3i:t;fi4{c^^ 

izmmhix. zcr)Xo{ztxmf^^titzMmm:iy 
Ty^-mmmt. m^j:^~Mzm^tm)\ tfz 

iimmzm'otzm'mr]^- hi^^ y^y^-'r-x 

[0033] m2\,mm\izwmm^fvtzmL<r>^y 



%\\.^-ayn'y^-3Q(m%mxhh. ^timco:!. 
-yh32 immmm^m. 3 4 lt v ^i. , ^tl 

mxru-^i-T^y^imizx 'omsi34mm-h 
m^zmii^tix\>^t. mm. mitfUT-^j^y^)\^j^ 

ixi, izx'i>. ^^m-=i~^^ yy3e)i^x/3 8cr) 
f$^ii. mmm^i,ztirzibiziEmzms^tix\<^^j: 

mx'jm::iyTy^-mmmzm^i.x(>ti^. x^x 

h -7-^14 2nXV^4 4f)<J--^y h 3 2 ^-^SgM 
4 2*3 J:tX4 4 i: LT<sEffl$iXl>:^ci^OX7X h v-l^f 

iz. imm(Dm%it^^yfy^-^-^y h 3 2^mM 
mztm^tixa^. ^mmmwm^ix^^^, :l- 
•y h 3 2(r>mmmi. ^m^zmmx 0 ^z. 

mm-f) ^zx-)X^(nmx'm.^tix\^ 
h . %\,z7Ti Ltzimo yTy^-mm<rMm.(7)^<7) 
iiot^z. nmm (H^nii-r) t^ziyTy^'-3o<r)n'- 

[0034] m3\m\^zwm.^ixtzi)V'- Hms 2 

tJ J:l^5 4 ^iii.;tll)PP3 yT>1f- 5 0«0«IB&I1T'* 
0 , -eix-f two;^ y- H^ffi 5 2 ti J: 5 4 (i, 2|s||H3 
ictJ^oT. ^mttrU-h5 2Bi3j:tX54B±(cfS{t 

-T-f>';/52AtjJ:y54A$rirLTV^S. |^?Ltt3 

-T-fy:/5 2A, 5 4K(r)m\ivm\t<r>t:^\,zmi 

^jyi$riii)e-ri.^v!i^^^-feAv-^- 5 8tJctix6 0 sr^n- 

LTX/y- H 5 2fcJ:l>'5 40^t;:frS$iiTV^S, if 
^ t < fi, 7/- H 5 6{i:^7L14?g«c^ig»]«O^^JS 

/P^-T^X*, r^yJ-T". /\y-^j^^ yy 

yxry. ^vyry. f^i-'j^j^. ytv-?-^ 
j^. i5Xv^^y:!^)ut'(^f&hmi)'i^miR^fi. z.<r>ry 
'-Y±m<mi-^y^2\izwi.^fix\^h, zcr>j\^y 

U H 3 y^y^- 5 0 ii^ V - h'ru- h <^5|5SIS95^ 
i:ifM-ri.^)i6 4 J:t>'6 6 (Zct -^T^fig^ii-CV^ 
I.. ll^L^v^*>\ «»?8[*^«5 2, 54*3J:IX5 6 

[ 0 0 3 5 ] ^4{it o-^offimtmrnx-hi-^v-ti 
-fi'tmt<oziyTyv-7 0(om^X'hi>. :.(r>^y 

(7)3 yf>-9--^- 7 h 7 2 Sr^ LT tJ 0 s -e^m^O 
3y7'y-9--jL-.yh7 2(i. l»xrwi64iOJg<K^ 

*tt3-x ^ y^T 4 J;t>'7 6 $:-?-i7)Mffit3fiS;e.fc# 
mafiR*^<bfllfi£$i^T^^I>. y^ti, mm 
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mm^r-i 1-312630 



mil. zeoayTy^-im^(7)ifmx'^mizX'o 
[0036] mmAmfww^±^z^.:^ru-miii 

WnzX'^xm^^ixtitco^^i>A'^^<^j:'^X\>^^ . i 

m^^mmmcoa-^ ^ y:/^mmi. MzX':>xm\^ 

[00373 t^j:h-h. mitmrnt b hl>z±Mi<Dm 

m^mmti^Lti^zx-ox. mmRmminm 



(Dmmx.^^ji^^-fif^mizmi^jMstiiifxo a yfy^ 

\m(yi)^x'hh. 

m\ \ .%^^m^y'fy^-\,zii\\xm^tih^ 

[112 3 n.%\t^^y'fy^-^zh\^x^m^tihW. 
mmmmmw(^mvmx'hh. 

[US] *f60jWN-< y 'J -y H -a yry^-comm 

[114 ] m%it^^ yTyf-izii\,^xm^tim 
mmmmmmmmxhi, 

10 ru-h 

12 ;^V-h'f|® 



1 6 
1 8 
20 
22. 



24 



[Ull 



[112] 



[114] 




[113] 




(72)|^BJ# Ti^i^A i^^- 
r^'J;*-^?!?!!. ~A-3-:?!m 14051' 
>f-;^h TJ^f^-XV. -fy Jirvi 

3~h 10 



r)<'}i]^m. =~a.-3—7f^ 14094 
H 6034 . 



